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Abstract: This presentation introduces several emerging reconfigurable antenna elements for 
modern broadband wireless communication systems. Firstly, we present a wideband +45° linear 
polarization (LP) reconfigurable antenna with broadside radiation pattern. A new method is 
proposed to achieve the switchable polarizations by designing a reconfigurable feeding aperture 
for a square radiating patch. To realize this, we introduce four PIN diodes as RF switches 
connected between a cross feeding aperture such that the orthogonal direction of the rectangular 
aperture can be controllable. As the result, +45° linear polarizations can be reconfigured. 
Furthermore, in order to widen the operating bandwidth, the stacked patches are adopted. Beside 
of the linear polarization, we also propose a wideband circular polarization (CP) reconfigurable 
antenna with uni-directional broadside radiation pattern. The antenna consists of four planar 
monopolar radiators excited by an output reconfigurable feeding network. Switchable left-handed 
circular polarization (LHCP) and right-handed circular polarization (RHCP) are realized by 
controlling the output phases of the feeding network for the monopolar radiators. In addition, we 
also introduce a wideband omni-directional CP reconfigurable antenna with a conical-beam 
pattern. The idea is to combine a broadband center-fed monopolar patch working as an electric 
dipole (E-dipole) and eight reconfigurable coupling loop stub radiators as the magnetic dipoles 
(M-dipole) together to generate the reconfigurable CP conical-beam radiation. The proposed three 
wideband reconfigurable antenna designs have overcome the narrowband challenge in 
traditional polarization reconfigurable antenna designs. 


Keywords: reconfigurable antennas, wideband, polarization diversity, aperture-fed patch antenna, 
conical-beam, monopolar patch. 
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** Adopt RF switches, Varactors, Capacitors and 
Inductors, etc... 

** Enhance the performance of a communication 

system: multipath interference, channel 

capacity and polarization coding. 
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** Avoid polarization mismatching 
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Challenge for circular polarization 
reconfigurable antennas: Narrow Bandwidth 
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Wideband +45° Linear Polarization 
Reconfigurable Antenna 
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Bandwidth comparison between single patch 
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Measured radiation patterns 
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Wideband Circular Polarization Reconfigurable 
Antenna with Broadside Radiation Pattern 
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** 10-dB impedance bandwidth: 8096 from 1 to 
2.35 GHz 

** AR bandwidth: LHCP mode (37.896 from 1.5 to 

2.2 GHz), RHCP mode (26.996 from 1.45 to 1.9 

GHz), Overlapped (23.596 from 1.5 to 1.9 GHz). 
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Broadside and conical-beam patterns 
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Wideband Polarization Reconfigurable 
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Performance comparison 





e New low-profile conical-beam CP antenna has been introduced. 


e Combined the vertical polarization of the patch and horizontal polarization of 
parasitic loop stubs. 


e The proposed antenna can transfer to a polarization reconfigurable antenna. 
e Both antennas have wideband CP conical-beam patterns which could be 


applied to geostationary satellite communications. 


TABLE I 
PERFORMANCE COMPARISON OF CP CONICAL BEAM ANTENNAS 
l Center AR f Network Fabrication 
Type of conical beam CP antennas feauency bandwidth Profile (x x y x z) Max. Gain Required Complexity 
Patch [1] 2.295 GHz 4% 0.9 AX 0.9AX0.I9A 6.9 dBic Yes Medium 
Monopole [4] 1.618 GHz 2.8% 0.43 x 0.43 A x 0.45 X 4.5 dBic Yes Medium 
Dipole [3] 4.5 GHz 3% unknown x unknown x 0.47 X 0.6 No Simple 
dBic 
Loop [7] 1.5 GHz 0.5% unknown X unknown x 0.064 Á 0.7 dBic Yes Simple 
Folded loop stubs [8-9] 2.3385 GHz <2% 0.72 X x 0.72 X x 0.07 X 2.2 dBic No Simple 
Waveguide [5] 12.5 GHz 4.8% 32Xx3.2Xx1AÀ 7.5 dBic Yes Complex 
Monopole + Polarizer [10] 5.3 GHz 54.9% 0.9 X x 0.9 x 0.43 X 6.3 dBic No Complex 
Patch + Feeding network [11] 2.53 GHz 28.3% 2.6 A x 2.6 x 0.084 X 5.5 dBic Yes Complex 
Proposed Antenna 6.25 GHz 14.4% 1.16Ax 1.162 x 0.06 X. 4.9 dBic No Simplest 
Proposed Reconfig. Ant. 4 GHz 15.4% 1.162%x1.162x 0.25 2% 4.4 dBic No Simple 
e e e 
| ** Wideband as CP conical-beam antenna 
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** Provide new designs for realizing specific 
reconfigurable radiations 

** Overcome the critical problem of narrow 

bandwidth in reconfigurable antenna designs 
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